We investigate the effect of an external magnetic field on the physical properties of the acceptor hole states associated with single Mn acceptors placed near the (110) surface of GaAs. Crosssectional scanning tunneling microscopy images of the acceptor local density of states (LDOS) show that the strongly anisotropic hole wavefunction is not significantly affected by a magnetic field up to 6 T. These experimental results are supported by theoretical calculations based on a tightbinding model of Mn acceptors in GaAs. For Mn acceptors on the (110) surface and the subsurfaces immediately underneath, we find that an applied magnetic field modifies significantly the magnetic anisotropy landscape. However the acceptor hole wavefunction is strongly localized around the Mn and the LDOS is quite independent of the direction of the Mn magnetic moment. On the other hand, for Mn acceptors placed on deeper layers below the surface, the acceptor hole wavefunction is more delocalized and the corresponding LDOS is much more sensitive on the direction of the Mn magnetic moment. However the magnetic anisotropy energy for these magnetic impurities is large (up to 15 meV), and a magnetic field of 10 T can hardly change the landscape and rotate the direction of the Mn magnetic moment away from its easy axis. We predict that substantially larger magnetic fields are required to observe a significant field-dependence of the tunneling current for impurities located several layers below the GaAs surface.
This model gives a good description of Mn in bulk 141
GaAs but the effect of the cleavage surface is completely 142 neglected. In fact it has been shown experimentally [11] whereas the hard axis is found to be lying in the (001) vector can be applied with fields of up to 6 T in the nian for (Ga,Mn)As takes the following form:
where i and j are atomic indices that run over all atoms, 
315
The second term implements the antiferromagnetic ex-316 change coupling between the Mn spinΩ m (treated as 317 a classical vector) and the nearest neighbor As p-spins 
where the first term runs over all s and p orbitals of 
464
We can see that the magnetic field changes consider- anisotropy is now completely controlled by the magnetic 513 field and behaves in a similar way to the surface layer.
514
The behavior of the first subsurface anisotropy landscape 515 is shown explicitly in Fig. 7 (a) , (d).
516
As for the case of a Mn atom placed at the (110) sur- 
559
In Fig. 9 , it can be seen that the MAE is indeed about 560 15 meV which corresponds well with the findings in [14] .
561
In Fig. 1 , the MAE as calculated in another tight bind-562 ing calculation (strained bulk GaAs) is about 23 meV.
563
This is more than the 15 meV of the supercell calcu- strain or its assumed uniformity.
566
We conclude that, although the LDOS of deep-
567
subsurface Mn acceptors is in principle strongly depen-568 dent on the Mn magnetic moment direction, its actual 569 manipulation with an external magnetic field is not suit-570 able at field strengths presently used in experiment.
571

VI. CONCLUSIONS
572
In conclusion, this work is the first systematic study Experimentally we find that there is no detectable dif- it is more challenging to observe.
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